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CONTRIBUTION OF SOVIET
ASTRONGMY

ﬁf?aliawing is the translation of
an article by A. A. Mikbaviov
ertitled "Vklad Sovetskoy Astronomii®
{l.:glish version above) in Priroda
{h&&ureig ¥o. 11, Moscow, November
1957, pages jf«»ﬁﬁ*

Ferty years age the Great Sccialistic Bevalution,

WHon haviwz changed the social and governmental ovgani-

rg
zation in uﬁwﬁa? radically reformed all aspects of the
national economy and culture. Science, in whose prog-
ress the ta ﬁrlﬂb regime was hardly interested, hindering
it expansion in every conce givable manner am@ng the
hroed masses of the populstion, wasgiven wvwnlimited poten
tislity for rapid developument under ithe Soviet system,
Troamendous ohang :~9 beth guentitative and gualitative,
took place in scientifldc work, and astronomy was no OHw

e
s

A
weption in thi regard. In order to demonstate all the
modifications which have oceurred with greater clavity
11 compare the current status of estronomy in ihe
with its position 45 - 50 years back.
Astronomy is an observational science and there-
fare demends te a significant degree on the implements
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used for research, namely the diverszs instruwnents and
devieces found at those special sclentific ressarch instid
tutez, ihe astronomical observatories. Conseguently,
the munber of asiromomical obssrvateries-and-the guslity
of fheir instrumentation cam serve te a certain extent
a8 an indicator of the level of scientific production

in a given country.

PBuring. the past century several astronomical obw-
servatories were founded in Russia. The larger part of
these were maintained at wniversities, chiefly for the
purpose of providing instruction in astronomy. Such was

the case with the observatories at Md&caw, St.Petersburg;

Eagan, Bharkov, Kiev, Odessa, Yurev and Vilnius Univer-~

sities. There were also, apart from these, the indepen-!
dent observatories gf the Academy of Sciences at Pulkovo!l

pear S5t. Petersburg, with twoe southern branches at. Hiko-
layev and Simeiz, and the Tashkent Ohservatory which had
beloaged at fivst to the War Ministry. :

' It should appear that with such a comsiderahble
numbey of observatories scientific work in astronomy
might have stood at a high level and been conducted at
& rapid pace. However, 1if one leaves oui Pulkove Obsere
vatery, this was certainly net the case. The reascn for

" thiz waz, on the ons bhand, the extremely small staffsat
the observatories, and on the other, the total lack of
planning and coordination of operaticns., The ivshumentad

tion at the majority of the cbservatories was bessically|

astrometrical and was kept at the level of the middls or
second balf of the last century, practically without
bring replentished or modernizmed, It was only Moscow
Observatory which succeeded, through the efforts of
Prefessors Y. K. Teeraskiy and P. K. Sheernberg, in being
renovated and enlavged at the ouetof the Twentieth Century
Hesearoh work at the obmesrvatorisg was conducted
&t that time on the basis of personal initiative, energy
Cand capability of the individual scientists who wers
waually professocrs at the particular upiversitiss. At
this point one could name -the woszt osutsitanding astrophy-
gleiats F. A, Bredikhin and A, A, Belopol'skiy, and later
Ve Ko Toseraskiy at Moscow, M. A. Koval'skiy, an esxpert in
stellar aztronomy, at Kazan, the precision aztrometrist
Ne Ne Yovdolimov® at Eher'kov, the indefatigable chserver
awd ontstanding teachsy M. P, Khandrikov a2t Kiev and a
nunber of other individusl scienmtists, As a result of
their studies in certain bramches of astronomy, excepw
tional research wag indeed made, although on the whole
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instruments of a single type and distributed alomg &
single comson parallel at 38° 08' north latitude. One

of these international latitudinal stations was located

i hu {now Chardzhou} on the shore of the Ani-
Dar'ya iiver. The sdentical latitude of these stations
wne necessitated in order to chaerve the very same stars
while making itspossible to eliminate a number of system-
atic errors. entral processing of the observations
s

€
.'t

C

plots witn a high degree of accuracy the movement of the
terrestrial poles, which it is essential to xnow in ordex
te correctly apply astronomical observations and, more-~
over, provides great interest toc geodetics in giving
information on the mechanical properties of the terrest-
rial sphere. The Chardzheu 1atitudinal station ceased
eperations in 1919 partially because of washout of the
river which had shifted its bed and come right up to the
astronomical pavilion. A new latitudinal station at
Eitab was opened later in Uszbekistan also, instead of
the Chardzhou Station, on the same latitude; this is now
an affi.iate of Tashkent Observatory. ‘

The Neconztructed Main Building of
Pulkove Observatory
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Cgoaarvatory,

astronomy. Thé largest observatory in the land at Pule
kove and itz Simeiz division were $ompletely d&ﬁtroy@d
by the Fascist invaders, the mest complex instruments
the largs refractor and solar telescope at Puakuvaf &5
well as the 4C-dinch refiwctar at Simediz, were rulied,
But even befoere the victerious conclusion of the fGreat
Patriotic War, the Soviet govarnms nt had decided to
zstore Pulk@vo Observatory at its historic site and to
build up the large astronomical observatory in the libere
ated Crimes.  Comstruction began at Pulkove im 1946
according to Academician A. V. Shchusev's architectural
plang, New walls were erected on the old remaining
foundations of the main chserveatory building. The main
hutlding was ~s?0rvm along the former classical iin@ﬁ
and only the cupolal wmth three turrets becawme the mede
Lewispherical forw instead of the previous 6“1}&??&@&1
shape. Toward thes scuth and sast of the main building
there spreads cut en entire town of pavilions and turretsd
for various instruments, suxiliary and househeld instal-
Jations and living quarters for the staff members.
slongside several old, recomditioned and modernized ine
struments, manv new ones have been ingtalled, the lavgsr
part of which have besen manufactured at Leningrad Lage
torieg. The pre-war level has besn nearly three times
surpassed in abundance of instrumentaticn,; cublc space
of the buildings and the number of cowgrlers at the

The Simeir Observatory which was previously an
affilisrte of the Pulkove Observatory was after its re-
storation made part of the new large astrophysical obe

servatory of the Academy of Sciences USSR, the main
portion of which wag built nsar Hdhhﬂbl””f“y in the
foothille of the Crimesn Peminsula, Well oulfitied with

an excellent get of instrumentsz, ivcluding a wvertical
zolar telescope, doubls illumination astrograph, 125-
sentimeter reflector, S50-cent ﬁmwter menizcus telescope,
the Crimean Astrophysicail Obheservetury has Filled an
gxisting gap in fﬂfmrﬁ to prov&dzmg g well sguipped base
for astrophysicel invesitigations., Our optical wachine
wuau.trv is currently preparing for this obhaervatory a
naraboliic reflestor with a2 2.0 meter mirror diameter
which will be the third largest in eizme im the world,
Preparatory stvdiez are now being made at Pulkovo for
producsing a s54ill larger telescope. '
Together with {these large obkssrvatories which
£ora part of the system of the Academy of Sciences USSR
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pre-revolutionary work, it would be properly summed up
in the word Ycollec t;v:ty" Actually, whereas previous-
ly every cbservatory, esach scientifiy tewtet in the
Field of astronowy worked in isolation to the ewxtent of
its power and potentialities, or it is belter to say to
the measure of its inclination, today all work is pere
formed in close and continuous contact of all Soviet
observatories and astronomers with one another according
to mutually agreed plans, and on a wide range of problenss
as well as on an international scale of collaborstion.
Seviel astronomers have now been so engaged in collecw
tive operations and research, planned on an an all-union
scale, sv used to considering such an order of operations
the anly possible gne, that it would ke difficult for
them to even imagine the disconnectedness which prevailed
before the Great October Nevolution.

Meniscus Telescope at abastumani
Astrophysical Observatory.
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Aanocther characteristic may be found in
purpossefulness of tne work, While the majori
search was formerly conducted K“CQK‘. - Lo in
and the inclinations of ind
taday RBoviet bronomers joi xily'wmrk
the greatest jmmediate importance for
omy, af well ag collectively tackling
thorny probisms of gcience,

In regard to collasctivity, one one bea
three ;rimary services, the so called reguler
for practical vitilization of a specific range
stantly changing phenomena. These arve the La
Service, ?ime Upvv*"& and Solar Service. All
are clos related te the work undertaken ac
thie wi,' phﬂa

The Latitude Service was begun with ob
on the variatioms in geographic latitude at ¥
Fifty vears agag After the establishment of

- hid =
" metric oheservatory these obszervations were o)
Poliava. Ite purpose counsisis in studying tu
wmovement of the terresitrial poles, which is
rest to geophysics, goslogy, as well as astron
zgeod the sarth's peoles determine th
oi tha coo v twork of meridians and par
the aal mni*nw@ In 1930 the latitude s
Kitab beg to be constructed, and then obser
commenced ait wmant . However, the cbservatiio
from these points were inadeguate in ﬂxulmxnm
WY 4 Ly 4 ras neceszary to also hﬁvc
ﬁmfxtude iy the Far Bast, at & d’,M
GO : from the BEuropean mfutxuhma
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The second iﬁpﬁrtant function, the Time Service,
was bagun in 1920, when Pulkovo Qbservatory began to
transmii precise time signals over radioc. Gradually
developing and improving, there are now 12 Soviet obzelr~
vateries which participate in recording and determining
corrections of the nuwmercus time signals given by obe
servatoeries throughont the world, while three shservatos
ries, Moscow, Tashkent and Irkuisk send time gigunals by
radic which provide all scientific, technical and civii
needs with the correct time, The increased accuracy of
Seviet time services was promoted by the invention by
srafessar N, H. Paviov at Pulkove of a method of regis-

toring sidereal meridisn passage with a photocell which
veplaces the human sye end its accompanying errors.

: The Third Service, the Solar Service, which cofi-
sists of observing evente in the solar photosphere, .
wromosphere ‘and coromna, is of great significance in
salecting wavelengths in radie communication, in investi
gating the ionosphere and terresirial magnetism. A nul-
ber of Soviet obzervstories are included dn these obser=-
vations, the observations are centrally processed and
the findings published in the form of & solar bulletin
ir which the distributien of all observed phencmena on
the solar dise is rapoerted for every day. Soviet opbi-
cal machine industry has provided the observatories with
special instruments, with photoheliographs, coronographs
and chrowmcspheric telescopes. ' .

In the field off astrometry certain cooperative
work of internatinnal significance has been accomplished
end 1s beingy done. For ithe neede of our geodesistis in
determining astronomical points of reference, a Y"Catalog
of Geodetic Stars" has been published which contains
2,987 ztars up to the 6 magnitude, complled with the
participation of five Boviet ohservatories under the
direction of Pulkovs. Pulkove Observatory has compiled,
with the aid of & special inmstrument, the gonal COronge
graph, a catalog of 11,%22 sters of the polayr region of
heavene which is a part of an international unders

4]

taking. Soviet astrometrists ars currently working with

sign colleagues on observations snd compilation
» "Catalog of the Faint Stars®, entitled as
use it basically lists stars between the 7% and
9% magnitudes, the general number surpassing 20 thousands
These Btars have heen selected in a spécific manmer and
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gtars are “fixed" by phutwgraphi* obhservations to select
eﬁtxwmqalautlw zebué&@? wiiich owing fo their Pnarmmu&

iamt ich meazures many millions
immobile to us. [Fina
aliminate 8YS errors in stellar declina
pozgitive m&»%xm&maﬁiem of eqguatorial poinis
chosen planetoids arve observed,

At Pulkove Observatory extensive stud ies have

be@n made by the photograpbic method of the pr@pmm
mstions ai'th@ stare in selected areaza of the heavens.

9-‘* Y

Fortuna the plentiful legacy of the indefatigable
£~ﬁrapt Jphav S, K, Kostinaskiy survived the war in

the f@rm »f & 1mrg€ number of negatives of 0

heaven, taken 40 -~ 30 years ago on the Pulliovo
ast i the best instrument of its type
tne o ones. After the war tne mx

the in Lrumen- were restored and the former

the sky rephotographed, thus making it possible through
comparison of the mnew photos with the old ones to measuEe
with great precision the proper motions of a number of

interestine stars, as well as to make &ﬂ extraordinarily
accurate study of the invisible sate te of thv binary
star 61 Cygni, which resembles a planm% more closely

than‘a simr in ite mass and, apparently, its phgsi
prope : A new GBecentimeter vefractor hasg ver)y
recen en put into comstruwction, which will be
blnavy stars, determine sidereal par&lf
. as to ohserve the large planpt* e8] L*al}y

Mars at the time of favorable opposition in 1958,

I+t was only upon having surmounted eneormous
dirficulties that we have made exemplary progress in
computing ephsmerides, During the civil war and period
3 srvention, when the young Seviet state wag
the rest of the worid, the situation where
were r&quired for astronomy, geodesy and

i catastrophic. A ceytain imp provement
matter was brought about upen the
Cmmpmt&%i@u Institute, whi ch hegan to
publish the most necessary ephemerides
ipal Almanocch published gradually cane to

be imy”ovh &ni expanded and is not ﬂufpoaﬁﬁﬁ today in g
plentitude of content by the lavgest and best of foreign
ephemerides, beating them by a couple of years in Pk -
lishing date and rctter than them in satisfying the
{emaﬂ”w of our geodesists. Together with this, it is
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Tt was on an entirvely different basis that owur ohaeyrva-
tinns were ovganized for the eclipse of 18 Jupe 1936,

£ passed from west Lo
the

:;:
W
=
S

wth mf ine tatal pbase of which
' ail of the USSR, from 3 Sea to
ial nummi,siam of it Aaﬂifﬁy ot

ﬁavxhﬁ inguired st all Soviet observa-

tariQS'ﬁﬁnduu;a& a general programming and goordination
of all astronomical and gesodetic Gbserﬂat“ﬁﬁw worked
out the types and ﬁrd&r‘d PUMSrouns new atruments &mé
distributed these among the, interested Gbﬁ@FVﬂﬁxrl

This cowmmiseion also ﬁlwt?lﬁfed all of the expe iL ions
so that in the svent of bad weather at & single locality,
analogouns observations could be madse at other places
which had more i&vmrabh. metecrelogical conditions. A8
a rasult of these measures the ek%crvefignﬁ of these -
eclipses ?Ecld"ﬂ m%um ant datn, especi 111y in regay
the structure of the sunts corona and it motions which
gcourred in it. For eclipses not wvisd hi& in the USSR
more complex expeditlions were sutfitted in Swad&n sl
Korway in 1927 and in Brazil in 1947, where 1t was
determined for the first time that selar t&éxm emission
ig“mm# timited to the photosphere, bul also has oas
i he corona, so that toial eclipses are not yeoud

i“f
Iy

for radic waves but rather all eclipses elther
oy partial.

T recard te research on the other bodies of the
solsr gyastem, the major pléneis, comets v W &
proat success has alsofibeen attalined.

he subject of ani
1 which G. A, Tikhevts invesgtigations on
of pl&ﬂts in conditionsz of sxwirems $ ;s
content, c¢lose to the severe climate of Mars,
» to be of extreme interest. Several Soviet
astronomers have successfully developed the theory of
the structure of comets, crested by F. A, Bredikhin,
Tharough rve,tkq“t o was mads wf {hﬁ places where two
et tes fell the Tangusskiy which fell
W s avavﬁd ol i Soviet period,
Gihote-Alinskiv whicl fell im lj%?ﬂ
beginning ef extensive research on the varie
whozse volue cannot be overratsd in the study
physics and the structure of the universe.
was Lald at Moscow Observatory sven before the revelu-
o ﬁy the labors of V. K, Tgeraskiy and his indefatige-
able assistants L. P, Tseraskaya and 8. N, Blazhko.

i
1ife on Mars has-%aer




Radio Teglescope of the Laboratory of
Solar Pad:o Bmission, The Institute
of Terrvestrial Magnetism, the Iono-
sphere and Radio Wave Propagation.
Plhioto: M.Red'kin (7TASS)

Continued by their students, this brancn of astronomy
was developed to such an extent during Lke Soviet times
that the international center for cataleging variable

stars shifted from Berliin to HMoscow,

‘he new technology has begun to impleant itseslf
more and more widely in the practice of astronomical
shservations,., The ap,lication of electronics, especially
puoctoelectricity, multipliecrs and televisinn techniques
have opensd broad possibilities of exploring phenomens
wiich were just a short while age inaccessible to Gb%c
vation. Thus, coworkers at the Crimean and Fulkovo
UObservatories were able to investigate in the infra-red
region of the spectrum the light absorbing haze and to
discover the central core of the Galaxy in the constel-
ations of Sagittarius and Scorpioc. By employing narrow
light filters and polsroids, G. A. Shayn and his coworkers
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.~Gn”QT; §& of pnrceptjﬁ of electr
waves in o ~igon with the hy DY 4
rodio waves fm itted by certedn haoavenly thdb?ﬁ, data
s goitten on proe 2% occurving in the universe which
Care @f Eres ignificance ito the &ntir@ phy».uai world,

)

eous nebulae and worked out a method
them from dust nebulase, Thi
the study of cosmdc
wL%h the Amorid
Fay »mwn<al
their axes.
Important worlk was made in investigation of new
stars and planetary nebulase, particularly, 2 method was
developed for determining the temperature of the latter.
Iﬂﬁﬂ{&t$¢aw rogearch on the internsl stmucture of stars
5 Balso reating A new leal din astronowmy has veen
the dimu*ﬁﬂ of V. A. Amba apnyar who has
vﬁd with biis % -
special star groups with comuon phy
comuny origin, called stellar @q*ﬁ\$aﬁ¢mnam
V. G. Fesenkov's discovery of bea dlike ﬁhr&aﬁuﬁ
stars / ‘globular clus nr¢f Cip the filament of eertailn
n@ﬁu?a@ these studies bring us right up to the puzzle
of the *orm&tz onn of the stars, Interestiug ¥ has
y done on the structure of inﬁerﬁﬁeilar irvonment
"hm %%ﬂﬁrptimn light in wmce s The role of this
01 extremaly impmrtdv? for o study &f the
. & _,x?;:;.ct U*u,mz}:a:: and for the problem of the origin
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s of the origin of the solar
1 coamopony in general has cccupied several
Sgviet astronomers. Asong these one should me
' Shmidt whose marit consists f
ated thro ﬁgh His works reseayrch in
ignificant field of natural scoi
During the pe Fﬁ 10 = 15 years new branch of
ience, radio ﬂa ronomy, has arisen and been
nad, h;“*. iven man a second ri ght, many times
3 i e g3 b
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: tz have contributed heavily to the

d? development of radioc astronsmical metho
lﬁkﬁrprehétlﬁh ‘of the Findings. A certain |
rimental part, requiring 1uﬁ@ radio

o

X3
was rapidly overcome through the insta JLnt

. radic telescopes in a nunber of observatories,

among which the Puliovo telescope has the bighest
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resolving power of all existing installations.

The achievements of. Soviet astronoemy are great
and diverse. Due to its significant contribution to
world science, the thoroughgoing elaboration of many
current outstanding problems, the strict soientific
treatment on a materialistic foundation, Soviet asirono-
my has enjoyed high prestige among the world scientific
community and its part in the largest organization,
.the International Astronomical Union, is very large and
continues to grow. In its turn, the tenth session of
this Union will take place in August 1958 at Moscow,
This wiil still further strengthen the imternational
ties between Soviet astroncmers and their foreign col~
leagues and will surely do its bit to further the great
canse of sStrengthening peace among the peoples of the
earthe
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